Effect of beta-adrenergic and renin-angiotensin system blockade on myocyte apoptosis and oxidative stress in diabetic hypertensive rats.
Diabetes aggravates the clinical severity and represents an additional independent risk factor of hypertension. Since both diseases separately concur to cardiomyocyte apoptosis, a mechanism at least partly involving unbalanced oxidative stress, we investigated whether the combination of diabetes and hypertension potentiated cardiac cell death in experimental models, compared to either disease alone. We also evaluated the short-term effects of different drugs in these models. Streptozotocin-induced diabetic normotensive (WKY) or hypertensive (SHR) rats were treated for one week with a DA(2)/alpha(2) agonist (CHF-1024), a selective beta1 adrenergic blocker (metoprolol), an angiotensin II-receptor blocker (valsartan) or a radical scavenger (tempol). In separate experiments, isolated cardiomyocytes were cultured in high glucose medium (25 mM) containing the same drugs. Although the number of apoptotic cardiomyocytes and the myocardial density of oxygen radicals were higher in non diabetic hypertensive than in normotensive controls, diabetes raised these variables to comparable absolute levels in both strains. All drugs except metoprolol significantly reduced apoptosis and oxidative stress in the diabetic animals of both strains and in the isolated myocytes cultured with high glucose. In conclusion, hypertensive rat is no more susceptible than its normotensive control to acute apoptosis induced by diabetes. Oxidative stress might be considered the common trigger for cardiac myocyte apoptosis in both conditions.